Chemical probing of RNA in living cells.
RNAs need to adopt a specific architecture to exert their task in cells. While significant progress has been made in describing RNA folding landscapes in vitro, understanding intracellular RNA structure formation is still in its infancy. This is in part due to the complex nature of the cellular environment but also to the limited availability of suitable methodologies. To assess the intracellular structure of large RNAs, we recently applied a chemical probing technique and a metal-induced cleavage assay in vivo. These methods are based on the fact that small molecules, like dimethyl sulfate (DMS), or metal ions, such as Pb(2+), penetrate and spread throughout the cell very fast. Hence, these chemicals are able to modify accessible RNA residues or to induce cleavage of the RNA strand in the vicinity of a metal ion in living cells. Mapping of these incidents allows inferring information on the intracellular conformation, metal ion binding sites or ligand-induced structural changes of the respective RNA molecule. Importantly, in vivo chemical probing can be easily adapted to study RNAs in different cell types.